Abstract. Development of gingivitis in children with fixed orthodontic appliances (FOA) is an urgent problem of today's periodontology, requiring elaboration of new methods that would give an opportunity not only to diagnose but also to predict the course of periodontitis in a given population. The investigation was conducted in patients with catarrhal and hypertrophic gingivitis during the treatment by FOA. It was established that cellular composition of gum mucosa undergoes cytosospecific alterations, which is manifested by qualitative changes of gingival epitheliocytes. In this case the indices of pathological shift point to the clinical and morphological form of the diagnosed inflammatory process in the gums. Conclusion. The maximal intensity of the inflammatory process in the gums takes 3 months of using FOA while the cytological criteria in this observation period are the functional state of segmental leukocytes and the alterative changes of intermediate cells in the form of foamy cytoplasm in children with catarrhal gingivitis. In children with hypertrophic gingivitis cytological adjustment indices are destructive changes in the epithelial cells, which manifests itself as the appearance of the naked core elements and signs of necrobiosis against the background of a large number of segmental leukocytes.
Introduction. Today, the intensity and prevalence of periodontal tissue diseases during the treatment with fixed orthodontic appliances increases, which is confirmed by a large number of studies [1] [2] [3] [4] [5] .
The cytological method of research makes it possible noninvasively and in a short time to diagnose the presence and nature of pathological changes that occur in the gums, track the dynamics, objectivize the effectiveness of treatment and predict long-term results [6] [7] [8] .
PURPOSES, SUBJECTS and METHODS: 2.1 Purpose:
The aim of our research is to determine the cytological criteria for prognosis of clinical course of gingivitis in children with fixed orthodontic appliances and to examine the gums epithelium.
Subjects & Methods
The material was collected from the surface of the marginal part of the gums and cheeks at 1.5 cm below the teeth closure by scraping with a serpentine styler. Subsequently, the collected material was applied to a sterile objective glass. Drying of the material was carried out by dry fixation at room temperature, under the conditions of open access of air, with subsequent coloring. The principle of the combined coloring of the latchdye of May-Grunwald and the dye of HimzaRomanovsky provides a coherent picture for the differentiation of the components of the epithelial cells. The pebbles were placed in a container and lowered into a dye-retaining cup [9] [10] [11] [12] .
It was fixed for 5 minutes, washed with water and stained with an aqueous solution of Romanovsky dye (10 ml of dye per 100 ml of distilled water), after which the glass was washed with water and spread out to a stand for drying. The analysis of the cytograms was carried out using Micros-50 microscope (Austria), using magnification of 1000. Planning and testing of cytological methods of the investigation and its implementation were carried out according to legal acts and ethical norms and requirements for scientific morphological research [13] [14] [15] .
The study implied a detailed morphological analysis of the gum cell composition of 59 children with inflammatory diseases of periodontal tissues. The patients were divided into two groups depending on the diagnosed clinico-morphological form of gingivitis. The first group consisted of 33 children who had generalized catarrhal gingivitis with FOA (fixed on the lower jaw). The second group included 26 children with chronic generalized hypertrophic gingivitis (granulating form) in the treatment of FOA (fixed on the lower jaw). The control group comprised 28 persons of the corresponding age, without accompanying somatic pathology with an intact periodontal disease. In order to assess the pattern of cellular changes, the materials for cytological examination in Groups 1 and 2 were taken on the 3 rd and 12 th months of the FOA treatment. We received written consent from patients to conduct research that met the ethical requirements [16] .
Conflict of interests
There is no conflict of interests.
RESULTS AND DISCUSSION
The cell composition of the gums in the control group of the children at Himza-Romanovsky staining is represented by intermediate and superficial cells, as well as horny scales. The cytological organization of intermediate epithelial cells reflects the regional features of the anatomical site. The form of cells is mostly irregular, or elongated, the cytoplasm is weakly basophilic, less eosinophilic, with wellcharacterized nucleus of round or oval shape. Plasma cell has many wrapped edges. Surface epithelial cells are characterized by a hexagonal form and a decrease in the nuclear-cytoplasmic ratio toward the nucleus. The nuclei are mostly dense, with color sharply hyperchromic. It should be noted that the cells are located mainly in clusters (Fig. 1) .
It is worth noting the presence of segmented leukocytes in the cellular composition. They are single, located mainly on the periphery of the epithelial cells. The presence of these type of cells provides the basis for protection of gums from the influence of microbial factor, which was visualized in insignificant quantities and contaminated the intermediate and superficial epithelial cells. Most of horn flakes have hexagonal shape, the cytoplasm is usually weakly basophilic, with a central location of the contours of the nucleus that was lost in the process of differentiation of the epithelial cell. Perinuclear space is surrounded by tonefilament inclusions, which form a mesh structure. Granules of keratogialin are stored, which confirms the phatism in the mechanisms of gingival germination, by orthoceratosis (Fig. 2) .
The peculiarity of the cellular composition of the gums in the control group of children was the absence of basal and parabasal epitheliocytes, as well as, in most, hematogenous cells. Only in isolated epithelial cells, the signs of destruction in the form of disturbances in the clarity of the plasmolemic contours were utilized. Consequently, the above-mentioned tinctorial characteristics of the gingival epitheliocytes characterize the functioning of the gum defense mechanisms in the normal manner, thereby providing homeostasis to the gum mucosa. In this case, the components that take an active part in phagocytosis and protect the tissues under conditions of microbial influence, however, play the role of the immune link in the cascade of pathogenetic mechanisms of damage to periodontal tissues. The cellular composition of 4 -cytoplasma; 5 -single azur-pozitive granules; 6-wrapped edge plasmolemma; 7 -segmental leukocyte; 8 -microflora (Fig. 3) .
The analysis of the results of the research shows that for 3 months using FOA, the cellular composition of the gum undergoes a qualitative adjustment, with the cytomorphorphological pattern, due to the presence of segmental neutrophilic leukocytes, reflects catarrhal inflammation, against the background of abnormal erythema of the epithelial plate as a decrease in the activity of maturation processes and differentiation of epithelial cells to terminal stages. The appearance of cells with foamy cytoplasm is a consequence of the damaging effect of the gingival epithelium, which is accompanied by a pronounced cellular alteration and naturally accompanied by the presence of chronic inflammatory process in the gums. The cellular composition of the gums of the children of the first group for 12 months using FOA was characterized by the presence of intermediate, superficial epitheliocytes and horny scales. Intermediate cells had a stereotypical organization regarding this class of cells in control group of the children. However, it is quite interesting to note that, for the time of observation of qualitative rearrangement, superficial epitheliocytes have been exposed, in the form of elements of cytopathology. By evidence of varying frequency, depending on the intensity of the inflammatory process in the gums, there are dystrophic changes, namely the cytoplasmic vacuolation. It should be noted that the vacuolation has very hydrophilic character. Hydrophobic vacuoles are abundant, they are large in size and perinuclear. Small vacuoles are located mainly at the poles of superficial epitheliocytes. Cell nucleus of this class are hyperchromic and picnographic. It should be noted that the feature of the cellular composition of the gum at this time of observation is the presence of single macrophages that were in rest, had an elongated shape and an optically dense core. In the cytoplasm of the cell data, lysosomes are visualized. In addition to phagocytic function, this type of cells initiates the presentation of microbial agents to their lymphocytes. Also, it should be noted that along with the main function -phagocytosis and enzymatic cleavage of microbial factors, their availability is explained by the ability to secrete a number of biologically active substances and cytokines, and as a consequence, the proliferative and control function of cell data, which makes it possible to create a bar of the immune competent cell for further progression of the inflammatory process (Fig. 4) .
Thus, changes in the cellular composition of the gum on the 12th months of using FOA is a visualized. In our opinion, the bare nucleus of the cell in the form of chromatin breasts reflect the activity of the processes of phagocytosis of microorganisms that occur in cells and indicates the activity of phagocytic reaction, which includes the cytoplasmic enzymatic hydrolysis of bacteria. The peculiarity of the cellular composition of the gums in this observation period is the presence of a large number of segmental neutrophilic leukocytes, among which part the lysed and concentrated on the periphery of the epithelial clusters. Attention is drawn to intensive microbial population, among which the rods and cocci were dominated by representatives. Also, it stands to mention the presence of lymphocytes. The cytoplasm of the latter was characterized by basophilia, acquiring a light blue color and surrounding the nucleus in the form of a narrow border. The cytoplasm visualized the perinuclear zone. The presence of lymphocytes in our opinion, reflects the tension of the humoral chain of the immune system and confirms the results of complex histological studies of predecessors regarding the involvement of the immune system and the chronization of the process (Fig. 5) . By analyzing the cellular composition of gums in Group 2 children on the 3 rd month of FOA administration, we can conclude that unlike control and Group 1 children, epitheliocytes of the gums are subject to a greater degree of destruction, which is manifested by the appearance of gloatuclear elements and signs of necrobiosis of epithelial cells. Cellular gums in Group 2 children Magnification: ×100, approx. ×10: 1 -superficial epitheliocyte; 2 -nucleus; 3 -cytoplasm; 4 -vacuoles; 5 -macrophage; 6 -lysosomes (Fig. 6) .
The indicated changes of cellular gum composition on the 12 th month of FOA using are the result of violation of differentiation of different forms of epithelial cells, initiated by inflammatory infiltrates of own plate. Thus, it has been established that the main component of the cellular composition is gum in the control group of children, and the first and second groups of observations are cells of the multilayered flat epithelium. They are present in the cellular composition, both in normal state and in pathology. It should be noted that the cells of the flat epithelium are heterogeneous, which reflects the heterogeneity of cells of the epithelial cover of the gums. On the background of the use of non-removable orthodontic appliances, the cellular composition of the gum undergoes a qualitative rearrangement, both in the epithelial and in the connective tissue component. The information above shows the violation of processes of differentiation of the gums epithelium as a result of the inflammatory process against the background of the use of FOA.
Discussion. The results obtained in this study are in agreement with previous studies and indicate that the above changes cause violation of differentiation processes epithelium gums in the result of the inflammatory process against the background of the use of FOA [17] .
These provisions provide further development in the course and agree with the basic developments on the peculiarities of the cytological organization of gums in normal state and in inflammation [18] [19] . Some differences are due to age-standardized aspect [20] .
Conclusions Cellular composition of the mucous membrane of the gums during the treatment by FOA that provide a cytosolic rebuilding, which manifests itself in qualitative changes of gingival epitheliocytes. In this case, indices of pathological shift justify the clinical and morphological form of the diagnosed inflammatory process in the gums. The maximal intensity of the inflammatory process in the gums takes 3 months of FOA using, while the cytological criteria in this observation period are the functional state of segmental leukocytes and the alterative changes of intermediate cells in the form of foamy cytoplasm in Group 1 children. In Group 2 children, in the given period of observations, cytological adjustment indices are destructive changes in the epithelial cells, which manifests itself as the appearance of the naked core elements and signs of necrobiosis against the background of a large number of segmental leukocytes. On the 12 th month of FOA administration both groups of children were found to have reorganization of cellular composition characterized by signs of sustained dystrophic changes in epithelial cells, indicated by cells with signs of dystrophy and nonfibrotic changes. The above changes cause the violation of processes of differentiation of the gums epithelium as a result of the inflammatory process against the background of FOA administration. Magnification: ×100, approx. ×10: 1 -superficial cell; 2 -the pyknotic nucleus;
3 -epithelial cells with signs of irritation; 4 -sharply basophilic cytoplasm of superficial epitheliocutes; 5 -granules of keratogialin; 6 -lymphocyte
